An epidemiological study was conducted in 55 subjects (mean age: 41) in hospitals to determine the prevalence of lens opacities and cataracts in workers exposed to ethylene oxide in six sterilisation units. The 21 exposed subjects over 45 were then compared with 16 non-exposed subjects, matched for age and sex. The relation between occupational exposure to ethylene oxide and white blood cell concentrations was also investigated. Lens opacities (independently of visual acuity) were observed in 19 of the 55 exposed. Among both exposed and non-exposed aged over 45, there were no significant differences with regard to the characteristics of lens opacities-prevalence (19 in the 21 exposed; 10 in the 16 non-exposed), distribution of the location, and importance and type (opalescence or discontinuous opacities). No link was found between the characteristics of the lens opacities and the characteristics of exposure: habitual exposure, measured between 0-06 and 39 ppm (cumulated in ppm-number of weekly hours-years) and accidental over-exposures (regular and irregular). For cataracts, defined by the association of lens opacities and a visual acuity less than 20/25 (this loss not being attributable to another cause), their prevalence differed significantly (p < 0O05) between the exposed (six of 21) and the non-exposed (0 of 16); there was no relation between their existence and overexposures (the analysis for habitual exposure was not possible because of the small Service de pathologie professionnelle, H6pital
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OPHTHALMOLOGICAL EXAMINATION
Lens opacities were observed in 19 of 55 exposed Table 2 shows the details of the locations. The cortical type was more frequent than the subcapsular type among (1) those over 45 with opacities: in the 13 exposed (cortical 10 subscapsular 2) as in the 10 nonexposed (cortical 10, subcapsular 1) and (2) the exposed subjects, in those over 45 as in those under 45 . We thus detailed the study of these cortical opacities.
The prevalence risk factors for cataracts did not differ among the exposed (17 among 21) and the nonexposed (10 among 16) or among the exposed with cataract (five among six) and those without cataract (13 among 15) .
Among the non-exposed, the average age of the subjects with lens opacities (47-9 years) was much higher (p < 0-0001) than that of those without such opacities (37-8 years). In contrast, cumulative exposure index was not linked to age, which was therefore not considered as a confounding factor.
The averages of the cumulative exposure indexes differed (p < 0-001) when peak concentrations exceeded 5 ppm (1 1-56 ppm/weekly hours/years) and were less than 5 ppm (7-67 ppm/weekly hours/years). Therefore, because there was a link between cumulative exposures and maximal peaks of concentration, we ignored the amounts of peaks of concentration in the follow up of the analysis.
The comparison of the characteristics of lens opacities between exposed and non-exposed subjects aged over 45, and the analysis of these characteristics according to the characteristics of exposure yielded the following results.
There was no difference between exposed and non-exposed subjects with No anomalies were noted during examination of cornea, anterior chambers, ocular tonus, and papilla. Anomalies in colour vision were not significantly more frequent in the exposed than in the nonexposed and were not linked to the existence of overexposures.
BLOOD LEUKOCYTES
The statistical distribution of each variable was studied and the data were transformed to approach the normal distribution: the distribution of the white blood cells, of polymorphoneutrophils, of lymphocytes (in absolute numbers), and of the cumulative exposure indexes were found to be log normal.
The concentration of white blood cells varied from 3000 to 11 500 per mm', of polymorphoneutrophils from 1620 to 9000 per mm', and oflymphocytes from 1250 to 4650 per mm3. A linear relation (figure) existed between the logarithm of the cumulative exposure index and the logarithm of: the concentration ofwhite blood cells (R = -055; p < 0-005); the blood concentration ofpolymorphoneutrophils (R = -0 54; p < 0-005); and the blood concentration of lymphocytes (R = -0 45; p < 0-05).
The averages of concentrations of white blood cells, polymorphoneutrophils, and lymphocytes did not differ between subjects submitted to regular over-exposures and those who were not.
Discussion EFFECTS OF ETHYLENE OXIDE ON THE LENS

Cataracts
Cataracts were more common in exposed subjects than in those not exposed to ethylene oxide (p < 0 05). They were not linked to the existence of overexposures.
The prevalence of risk factors for cataracts did not differ between exposed and non-exposed subjects and thus does not explain the difference in prevalence of cataracts.
The lens examination was not performed without knowledge of the exposure status. Its subjectivity, however, was limited by the precision ofthe protocol, necessary for a semiquantitative description of the opacities. Moreover, it is visual acuity that is responsible for this difference, since we adopted the following definition of cataract": association of lens opacities and of visual acuity less than or equal to 20/25, this loss not being imputable to another disease. The measure of visual acuity is objective and was performed by a different, blinded observer.
Lens opacities
Characteristics of the lens opacities (evaluated independently of the visual acuity): prevalence, location, and importance, did not differ between those exposed and those not exposed to ethylene oxide. They were not linked to the existence of overexposures nor to the habitual exposure evaluated by the cumulative exposure index. It was not possible to distinguish the effects of cumulative exposure and of maximum peak exposure as these two parameters were not independent of each other.
This negative result could be due to a lack ofpower in the study. Because of the small size of the samples, the power of the test of difference for the prevalence of lens opacities between exposed and non-exposed subjects is low but the same samples showed differences in cataracts and this does not substantiate the hypothesis of a lack of power.
Could ethylene oxide be responsible for the cataracts observed? There are several arguments against the responsibility of ethylene oxide in the origin of the cataracts observed in exposed subjects.
The unilateral nature of the disease, whereas toxic and metabolic cataracts are classically bilateral; only two of the six subjects having a cataract had a visual acuity less than or equal to 20/25 bilaterally. 
EFFECTS OF ETHYLENE OXIDE ON CIRCULATING LEUKOCYTES
Log log linear relation appeared between the cumulative exposure index and the blood concentrations of leukocytes (R = -0 55; p < 0 005), of polymorphoneutrophils (R = -0 54; p < 0 005), and of lymphocytes (R = -0A45; p < 0 05). The lowest concentrations did not differ much from the normal range: two subjects presented a concentration of lymphocytes below 1500 per mm3 (1240 and 1412) and three a concentration of polymorphoneutrophils below 1700 per mm3 (1512 for two, 1660 for the third).
There has been little interest in non-carcinogenic haematological effects since Ehrenberg's epidemiological study which reported a result different from ours. '3 From our finding of diminished leukocytes with increased exposure to ethylene oxide, we are unable to comment on the risk of leukaemia imputed to ethylene oxide. 
